[Implantation of genetically manipulated fibroblasts into mice as a model of gene therapy--supplementations of human granulocyte colony-stimulating factor (hG-CSF) and interferon-alpha (IFN-alpha)].
Implantation of genetically manipulated fibroblasts is now coming considered to be one of the important methods for gene therapy. Before the clinical application of this method, we still need to resolve several problems encountered. We have recently developed a model system for the fibroblast-mediated cytokine supplementation gene therapy. BMGNeo (bovine papilloma virus-derived plasmid) (gifted from Dr. Karasuyama) was used for expression of hG-CSF cDNA or hIFN-alpha cDNA (gifted from Dr. Nagata). The two plasmid DNAs (BMGNeoG-CSF and BMGNeoIFN) were individually transfected into NIH/3T3 fibroblasts by the calcium phosphate coprecipitation method. Cell clones producing a large amount of G-CSF or IFN-alpha were selected by the enzyme immunoassay methods and were called G-CSF3T3 or IFN3T3 respectively. Nude mice implanted with G-CSF3T3 highly produced G-CSF in vivo. Remarkable increases in both blood neutrophils and spleen hematopoietic stem cells/progenitor cells (CFU-S, BFU-E, CFU-E, CFU-GM and CFU-MK) were observed. To regulate the production of G-CSF by G-CSF3T3 in vivo, we developed a diffusion chamber system as the cells can be treated easily. We could control the peripheral neutrophil count in nude mice. In the same manner, IFN3T3 was implanted in nude mice bearing a CML cell line, KU812. KU812 tumor growth was significantly suppressed by implantation of IFN3T3 into the chamber. The fibroblast-mediated cytokine supplementation gene therapy might be useful for the treatment of patients requiring for continuous dosing of cytokines.